as the coincidences that set Bob Moog out to develop voltage-controlled oscillators and amplifiers that later would represent core elements in the first Moog synthesizer. An important point made by Pinch and Trocco is the collaborative strength in the combination of Moog's expertise in electronics and understanding of music and Deutsch's expertise in music and understanding of electronics. Deutsch's contact with other composers was an important source of ideas to further development of the synthesizer, such as adding filter modules (p. 27). The first electronic synthesizer was sold by Bob Moog at the annual Audio Engineering Society (AES) meeting in New York in October 1964.
One chapter in the book is dedicated to the development of another synthesizer design, the Buchla Box (by Don Buchla in California) that was based on many of the same principles as Moog's design, even though Buchla and Moog did not know of each other's work. Although the Buchla Box never included a keyboard controller, it was said to be more flexible than Moog's design and was more aimed at the avantgarde composer "who wanted to produce a complex piece of music in real time" (p. 47). Buchla's design also became popular among many composers. The story of Buchla's design is important in Pinch and Trocco's book, as the question of a keyboard controller or not stands out as an important distinction between different "technological frames" (pp. 309-10) of Moog and Buchla, respectively.
While chapters 1-3 give the reader a glimpse into the technological development of the synthesizer, chapters 4-10 describe how the new electronic synthesizers got a role in popular music and youth culture. Important here is the use of a Theremin in the 1966 Beach Boys' hit single "Good Vibrations," which represented the introduction of electronic sounds in popular music, as well as the psychedelic culture of the late sixties, in which the weird electronic sounds from Buchla Boxes, tape machines, and Moog synthesizers went alongside light shows and LSD to produce mind-expanding occasions. An interesting observation is that the traditional categories of composing, performing, and engineering were challenged. "Recognition of their efforts was a problem facing all early synthesists. Was the actual creation of original electronic sounds-the patching or programming-an artistic or engineering achievement?" (p. 125). The record that brought the Moog sounds to a broader audience was "Switched-on Bach," by Walter Carlos in 1968; it presented music by J. S. Bach performed on the Moog synthesizer only, and it was the first classical album ever to go platinum. The record changed the public's notions about electronic music and the synthesizer as the machine could be used to perform classical music, and it "brought the synthesizer from psychedelic obscurity fully into the mainstream, where it has remained ever since" (p. 154). Several Moog-based album releases followed, either copying the "switched-on" idea or surfing on the popularity of the electronic sound. Synthesizers would now be used in production of sound effects, logos, and signatures in commercials and in live performances, not only by genuine electronic ensembles but also in rock bands, such as Emerson, Lake, and Palmer in the early 1970s. Keith Emerson's high-profile use of the Moog synthesizer generated a huge interest in Moog synthesizers and provided Bob Moog with important feedback to further develop the instrument.
The latter point is an important one in AD since Pinch and Trocco withheld that the relations with users (composers and performers) and the sensitivity toward their needs were some of Bob Moog's qualities that lead to the success of the Moog synthesizer. The following story of the development of the Minimoog (AD, chap. 11) also emphasizes the role of the performing musicians to actually "make" the synthesizer a musical instrument, despite (and also because of) technical limitations and imperfections. Also, Pinch and Trocco show in the story of the Minimoog how the synthesizer designs were results of the efforts of several engineers, with slightly different angles, as well as engineering teamwork in the Moog factory. By the way the story is told, Pinch and Trocco touch on familiar concepts for the STS scholar-for example, it is the "users'reactions that give body to the designers'project" (Akrich 1992, 209 )-but the authors do not apply STS theories at this stage.
In chapter 12, Pinch and Trocco draw attention to market development and show the importance of a good salesman (David van Koevering), one who is capable of understanding both the product to be sold and the minds and financial situations of potential customers. The authors argue that the study of salesmen has been neglected in technology studies and that these actors should be thought of as links between the worlds of production and consumption, "moving between different users and among different networks or back and forth between manufacturers and users" (p. 313). Salesmen should be studied as "key mediators in the development of technology" (p. 313). When a market for synthesizers had started to develop, a few other manufacturers entered-ARP in the United States (chap. 13) and EMS in England (chap. 14), both adopting the volt-per-octave standard developed by Moog. The stories of the other manufacturers demonstrate the various design trajectories in terms of technology, markets, and perception of users of Moog, of ARP, and of EMS. The three synthesizer designers, as well as Buchla, shared the core technology of voltagecontrolled oscillators, amplifiers, and filters, but they had different "technological frames," "the way a whole series of practices, ideas, and values get built around a technology" (Bijker 1995, in AD, 309) . While Moog's technological frame was to massproduce and market a well-engineered "user-oriented" product for mainstream music based on tonal intervals, Buchla constructed an instrument for like-minded advanced avant-garde composers, who would not necessarily restrict themselves to conventional melodic music. While Buchla's design became popular among electronic music composers, it never reached the same popularity as the keyboard-controlled designs by Moog and ARP, whose instruments would come to be used by all sorts of performers within pop music, often in combination with other instruments.
The presentation of the culture of electronic music in AD is very much based on individuals, such as composers, engineers, and other significant personalities surrounding Bob Moog. An impressive number of interviews, as well as data in the form of documents, have been used to construct a convincing story of factors resulting in the Moog synthesizer as well as a whole new era of musical instruments. On the first reading of the book, one of the striking features is the rich description in the personal stories, which are linked together in the case of the synthesizer. One can easily get lost in all the details, and any preliminary analysis is left to the reader. The early developBook Reviews 319 ment and dissemination of an innovation like the electronic music synthesizer is rooted in a few people, their interdisciplinarity, and their networks. It might be that it is necessary to draw such a detailed picture of the case to get this point across. Moreover, from a sociologist's reading of the book, the last analytical chapter comes as a reward for having worked through the whole case in the preceding chapters. The authors' use of such concepts as "liminal entities," "boundary objects," "technological frames," "scripts," "configurations," and "boundary shifters" (pp. 308-14) is well demonstrated as relevant STS perspectives on the case. However, I missed a more elaborated analysis of the ordinary (and not only celebrated) users' approach to Moog's instruments. Would the ordinary Moog buyer look for the specific sound of the Moog or be led by solid marketing or a clever salesmen? In which sense would such users challenge the scripts that were embedded in the instrument? Looking back, it would also be interesting to analyze the cultural notion of music being about intervals and the way the success of Moog's volt-per-octave standard may have strengthened this idea among electronic musicians. Looking at electronic music today, an interesting (and ambitious) STS project would deal with the question of how this music was technologically defined.
For the general academic reader, Pinch and Trocco's book is more of a history of the Moog synthesizer than a sociological analysis of the theme (which I understand is according to the authors' intentions). For the musically interested sociologist of technology, like myself, the book is a joy and a great inspiration, and I believe the book will also be of concern for the general reader with interest in the development of modern music and music technologies. In a peculiar way, the book is a bit like a modular synthesizer, where each module (story) does not produce any musically interesting result (broader understanding) until it is patched together with other modules (stories). What the authors mainly do in AD is to patch together stories of early synthesizer engineers, composers, performers, salesmen, stories of technology, and cultural stories of the era to synthesize a convincing and interesting history of an important musical-technological invention. The authors also suggest some "patches" into analytical perspectives within science and technology studies (i.e., filters, to follow the metaphor). However, in this analytical part, there is still patchwork left to be explored, and hopefully, both the authors and other scholars will feel tempted to do further research on the electronic music synthesizer, as well as other musically oriented technologies.
